Inventory control has one of the most important tasks faced by modern manager. The investment in inventories for most form their assets committed to inventories. Further inventories one often the least stable and difficult to manage type of assist. Rapid change in level of business activities effect on inventories. In recent year, change in interest rate effect the inventories. Employ and customer theft has also led to increased cost of maintaining inventories. But carrying inventory is a costly thing as the storage cost, stock out cost, capacity related cost, item cost, ordering cost, deterioration and expiration of the product etc. must be taken in to account. Some policies, procedures and techniques employed in maintaining the optimum number of amount of each inventory item is the inventory management. While inventory is an asset, it is a non productive asset since it earns no interest but costs an organization in handling insurance, taxes, shrinkage and space. Careful inventory management can make a huge difference in the profitability of a firm.
I. INTRODUCTION
The effect of deterioration of physical goods can not be disregarded in many inventory systems. Deterioration is defined as decay, damage or spoilage. Food items, photographic films, drugs, chemicals, electronic components and radioactive substances are some examples of items in which sufficient deterioration may occur during the normal storage period of the units and consequently this loss must be taken into account while analyzing the inventory system. An order level inventory model for deteriorating items with inflation induced demand and shortage has been developed. Since most decision makers think that inflation does not have significant influence on the inventory policy, the effects of inflation are not considered in some inventory models. However, from a financial point of view, an inventory represents a capital investment and must compete with other assets for a firm' s limited capital funds. Thus, it is necessary to consider the effects of inflation on the inventory system, as many countries experience high annual inflation rate. The whole environment of business dealing has been assumed to be progressive credit period. Further, we use a numerical example to illustrate the model and sensitivity analysis on some parameters is made.
II. ASSUMPTION AND NOTATIONS
The following assumptions are used to develop a foresaid model:
 where t 0 = 0, t n = L, t i -t i-1 = T and t i =it (i = 1,2,.......n). At the beginning of itch cycle a batch of q i units enters the inventory system from which s i units are delivered towards backorders leaving a balance of I 0i units as the initial inventory level of itch cycle q i = I 0i + s i . there after as time passes, the inventory level gradually decreasing mainly due to demand and partially due to deterioration and reaches zero at time t i1 ( Fig.1) further demands during the remaining period of the cycle from t i1 to t i are backlogged and are of fulfilled by a new procurement.
where kt is the fraction of the cycle having shortages. Let I i (t) be the inventory level of the ith cycle at time
. Now at the beginning of each cycle there will be cash out flow of ordering cost and purchase cost. Further since the inventory carrying cost is proportional to the value of the inventory, the out of pocket (Physical storage) inventory carrying cost per unit time at time t is I(t)C 1 (t). Similarly the shortage cost can also be obtained. The inventory level is represented by the following differential equations:
The solution of the above differential equation along with the boundary condition
The solution of (2) is
Since I (t ) 0 and
Now we put the valueof I in (3a) then 
(1) Present worth of ordering cost for the ith cycle A i is - 
Therefore the present worth of the total variable cost for the ith cycle Pw i is the sum of the ordering cost A i purchase cost P i , inventing carrying cost (H i ) and 
Here, retailer does not have enough money to pay off total purchase dost at N. He will not pay money sD(M).M+IE 2 at M and ( 1 2 with interest rate IC 2 during (N,t i1 ). Therefore, total interest charged on retailer IC 3.3 per unit time is - V. CONCLUSION The goal of this work is to develop an inventory model with shortages, in which units are, deteriorate with time dependent rates and the demand rate is increasing exponentially due to inflation under trade credit. Most products experience a period of rapid demand increase during the introduction phase of product life cycle, level off in demand after reaching their maturity period, and will enter a period of sales decline due to new competing products or changes in consumer preference. An inventory control is an intriguing yet practicable issue of decision science when inflation induced demand is involved. The effect of inflation on an inventory system has been taken into consideration. Cost minimization technique is used to get the expressions for total cost and other parameters. A numerical assessment of the theoretical model has been done to illustrate the theory. The whole combination of the setup is very unique and more practical.
